Multiple calcium channels in synaptosomes: voltage dependence of 1,4-dihydropyridine binding and effects on function.
The voltage dependence of binding of the calcium channel antagonist, (+)-[3H]PN200-110, to rat brain synaptosomes and the effects of dihydropyridines on 45Ca2+ uptake have been investigated. Under nondepolarizing conditions (+)-[3H]PN200-110 binds to a single class of sites with a Kd of 0.07 nM and a binding capacity of 182 fmol/mg of protein. When the synaptosomal membrane potential was dissipated either by osmotic lysis of the synaptosomes or by depolarization induced by raising the external K+ concentration, there was a decrease in affinity (approximately 7-fold) with no change in the number of sites. The effects of calcium channel ligands on 45Ca2+ uptake by synaptosomes have been measured as a function of external potassium concentration, i.e., membrane potential. Depolarization led to a rapid influx of 45Ca2+ whose magnitude was voltage-dependent. Verapamil (100 microM) almost completely inhibited calcium uptake at all potassium concentrations studied. In contrast, the effects of dihydropyridines (2 microM) appear to be voltage-sensitive. At relatively low levels of depolarization (10-25 mM K+) nitrendipine and PN200-110 completely inhibited 45Ca2+ influx, whereas the agonist Bay K8644 slightly potentiated the response. At higher K+ concentrations an additional dihydropyridine-insensitive component of calcium uptake was observed. These results provide evidence for the presence of dihydropyridine-sensitive calcium channels in synaptosomes which may be activated under conditions of partial depolarization.